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FOOD AND FEEDING HABITS OF RELEASED FLORIDA SANDHILL CRANES 
CHRISTINE R. RUCKER,' New York Zoological Society, Wildlife Survival Center, Route 1, P.O. Box 207-Z, Midway, GA 
31320 
Abstract: Food habits of 4 pairs of free-ranging Florida sandhill cranes (Grus canadensis prafensis) on St. Catherine's Island, 
Georgia, were studied from May to October 1990. Food items were identified and quantified at close range « 10 m). The 4 pairs 
varied in how they used plant and animal resources (P < 0.0001). Animal material in the diets averaged 19.1 % and ranged from 
13.4 to 36.7%. Plant material averaged 80.9% in the pairs' diets. Major foods included subsurface bulbs, roots, and tubers of 
yellow star grass (Hypoxis micrantha), catbrier (Smilax glauca), and false garlic (Allium bivalva), longleaf pine seeds (Pinus 
palustris), and insects. Food habits shifted seasonally for all pairs (P < 0.(001). In July and August the percent occurrences of 
yellow star grass and false garlic in the diets were > 50 %. During September and October pine seed occurrence was > 75 % in 
the diets of 2 pairs. Amphibians, crustaceans, and small mammals were used opportunistically. Use of visual and tactile senses 
in foraging behavior are suggested mechanisms influencing food choice. 
Key Words-: Florida sandhill cranes, food habits, Georgia, Grus canadensis pratensis, tactile sense, visual cues 
An estimated 4,000-6,000 Florida sandhill cranes 
inhabit peninsular Florida and the Okefenokee Swamp in 
southeast Georgia (Nesbitt 1982). Between 1985 and 1988, 
26 Florida sandhill cranes were released on St. Catherine's 
Island, Georgia, by The New York Zoological Society, 
Wildlife Survival Center (Winn 1990). A remaining 
population of 4 pairs present in 1991 represents the first 
introduction of sandhill cranes into a barrier island 
ecosystem. Successful assimilation of the species has been 
measured by the establishment of daily routines, defense 
of territories, and breeding. 
Sandhill crane food preference and selection in 
relation to agriculture have been extensively studied (Ste-
phen 1967, Tacha et. al. 1985, Walker and Schemnitz 1987, 
Sugden and Clark 1988, Sugden et. al. 1988). Plants 
constituted 73% of sandhill cranes summer foods in Idaho 
wetlands (Mullins and Bizeau 1978). Walkinshaw (1973) 
described sandhill cranes as opportunistic feeders. 
The objective of this study was to identify and quantify 
food items in diets of the released cranes on St. 
Catherine's Island. Numbers of individual food items 
consumed suggests how resources may be utilized (Thom-
as and Taylor 1990). Empirical data on food utilization by 
released cranes can contribute to understanding feeding 
ecology and behavior of wild cranes and adaptability of 
reintroduced cranes. Knowledge of food habits of Florida 
sandhill cranes might establish crane habitat requirements 
and land use policies to protect crane habitats in Florida 
lPresent address: Department of Biology, University of 
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and Georgia. 
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on sandhill cranes; W. M. Brown, R. C. Drewien, G. F. 
Gee, P. Klien, and J. Small for reviewing the manuscript; 
and J. Hatfield for statistical review. 
STUDY AREA 
St. Catherine's Island is an 8,903-ha barrier island 
southeast of Savannah, Georgia. The barrier islands are 
recent geological formations. St. Catherine's Island has a 
Pleistocene core, its maxim urn elevation is 66 m, and it is 
surrounded by Holocene sand dunes and marshes. Two 
forest types dominate the 2,833-ha core: a mixed overstory 
of live oak (Quercus virginian a ) and hickory (Carya 
tomentosa), with an understory of red bay (Persea borbon-
ia), and a mixed live oak and longleaf pine overstory. The 
understory of both forests types is dominated by thick saw 
palmetto (Serenoa repens). 
A longleaf pine savannah dominates the north end of 
the island. Bahia grass (Paspa/um notarum) and broom-
straw (Andropogon virginicus) are the most abundant 
grasses. Grazing pastures are mainly bahia grass with low 
wet areas dominated by pickerel weed (Pontederia hemito-
mon), pennywort (Obo/aria virginica), and false garlic. 
Bahia grass with broom-straw and dog-fennel (Eupatorium 
capillifo/ium) dominates an open pasture zone on the 
southern portion of the island. 
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Table 1. NUmbers of food items identified in the diets of 4 pairs of Rorida sandhill cranes on St. Catherine's Island, Georgia, May-October 
1990. 
Food item 
Plant foods 
Y cHow star (Hypoxis micrantha) 
False garlic (Allium himlva) 
Catbrier (Smilnx glauca) 
Pine seeds (Pinus palus/ris) 
Holly (Ilex opaca) 
Acorns (Quercus virginiana) 
Muscadine (Vilis rOlundifolia) 
Sable palm (Sable palmetto) 
Hydrocotyl (Hydrocotyl umbellala) 
Subtotal 
Animal foods 
Insectsa 
Japanese beetle grub (Popillia japonica) 
Spadefoot toad (Scaphiopus holbrook!) 
Fiddler crab (Uca pugnax) 
Eastern mole (Scalopus aquolicus) 
Subtotal 
Total 
a Excluding Japanese beetle larval!. 
METHODS 
Rearing techniques produced sandhill cranes that were 
unafraid of humans but able to survive on St. Catherine's. 
Pairs were also accustomed to vehicles. All 4 pairs were 
approachable on foot to within 6 m. At this distance birds 
foraged towards and away from the observer in equal 
proportions, indicating that foraging behavior was not 
affected by human presence. Three of the pairs were indi-
vidually marked by colored leg bands. 
Diet was determined by foeal observations of foraging 
crane pairs. I used 8 x 25 binoculars to identify and 
quantify individual food items. Numbers of individual food 
items consumed by each pair (frequency of occurrence) 
were enumerated (Thomas and Taylor 1990). All items 
were identified to species except insects. Small mammals, 
amphibians, and crustaceans were identified as they were 
consumed. Subsurface food items were identified by pin-
May/Jun lui Aug Sep/Oct Total 
790 474 505 193 1.962 
113 82 74 19 288 
4 3 48 86 141 
0 0 0 5,155 5,155 
0 0 6 0 6 
0 0 76 252 328 
0 0 37 0 37 
0 0 2 0 2 
0 0 2 0 2 
907 559 750 5,705 7,921 
603 120 156 902 1,781 
16 7 10 20 53 
1 0 6 8 
0 13 11 0 24 
0 1 0 0 1 
620 141 184 923 1,868 
1,527 700 934 6,626 9,789 
pOlntmg probing locations with the nearest obvious 
landmark (i.e., a bright flower or piece of bark); then I 
dug to locate similar food items. Once I became familiar 
with these food items, digging was no longer necesary. 
Foraging remains, such as inedible plant blades, could be 
collected, identified and counted. As understanding of 
feeding habits increased, some food items could be identi-
fied by bird foraging posture. 
Each pair was observed for 1 day each week on a 
random schedule. A 12-hour (0700-1900) day was 
subdivided into 8 90-minute periods. Observations were 
alternated between the male and female. Each 90-minute 
pcriod was divided into JO-minute focal periods alternating 
with lO-minute "off" periods. During focal periods, food 
items were identified and counted. Thus 50 minutes of 
each 90-minute observation period for 1 bird were used to 
quantify food data. In the lO-minute "off" period only 
"foraging" or "not foraging" was recorded. Breaks from 
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feeding (> 1 min) throughout the 90 minutes weTe noted 
as "not foraging." 
The chi-square test of homogeneity was used to assess 
diffeTences in food habits between pairs. Six food catego-
ries were chosen based on frequency of occurrence in the 
diets. Pairs weTe tested fOT diffeTences in diets and 
whetheT diets changed from May through October. The 
chi-square test analyzed whetheT paiTs used diffeTent plants 
and animals and whether pairs used different combinations 
of plant and animal foods. FOUT independent chi-squaTe 
statistics, 1 peT pair tested fOT independence of month and 
food, weTe summed to get the oveTaIl test of independence 
by month and food. Total degrees of fTeedom weTe the 
sum of the independent tests. 
RESULTS 
Food Habits 
A total of 207 90-minute focal obseTvation peTiods 
provided infoTmation about the numbeTs and types of food 
items consumed and the percent occurrence of items in 
each sandhill crane pair's diet. Fourteen food items were 
identified in the diets of sandhill CTanes (Table 1). Five 
fTequently occurring foods, yellow staT gTass, false gaTlic, 
smilax, insects, and pine seeds, were used as categories for 
chi-square analysis. 
Food habits varied significantly (x' = 3,554; df = 15; 
P < 0.00(1) among CTane paiTs (Table 2). PaiTs fOTaged on 
4 separate territories; some overlap occurred, but encoun-
teTs usually Tesulted in displacement of 1 paiT. False garlic 
bulbs weTe eaten most fTequently by PaiT 3 and accounted 
for ~58.5% of items eaten dUTing May-August (Table 3). 
Table 2. Frequently occurring food items (no. counted) consumed by 
4 Florida sandhill crane pairs on St. Catherine's Island, Georgia, 
May - October 1990.01 
Yellow Pine False 
Pair star Calbrier seeds garlic Insects Others Total 
387 20 0 48 138 50 643 
2 714 8 2,129 25 944 329 4,149 
3 0 0 0 215 123 10 348 
4 861 113 3,026 0 576 73 4,649 
Total 1,962 141 5.155 288 1,781 462 9,789 
i1 Food habits varied significanlly between crane pairs <x 2 = 3,554; 
df = 15; P < 0.0001). 
Table 3. Seasonal variation in the most frequently consumed food 
item (% occurrence in diet) of 4 Florida sandhill crane pairs on St. 
Catherine's Island, Georgia, May - October 1990.& 
Pair May/Jun lui Aug SeplOct 
Yellow star Yellow star Yellow star Insects 
(73.7) (78.4) (36.5) (90.4) 
2 Insects Yellow star Yellow star Pine seeds 
(56.4) (70.1) (48.8) (75.8) 
3 False garlic False garlic False garlic Insects 
(58.5) (75.4) (86.7) (69.4) 
4 Yellow star Yellow star Yellow star Pine seeds 
(79.6) (81.1) (71.1) (96.0) 
i1 Diets varied seasonally for all pairs (xl = 6.582.4; df = 45; P < 
0.0001). 
TubeTs of yellow staT grass and insects weTe staples in the 
diets of 3 paiTs. 
Food habits vaTied seasonally (x' = 6,582.4; df = 45; 
P < 0.00(1). Insects did not appeaT in the diet of Pair 1 
until SeptembeT /OctobcT (Table 3). Some biTds Tesponded 
to the availability of pine seeds. Pairs 2 and 4 occupied 
territoTies wheTe pine seeds weTe available and shifted 
theiT food habits from subsurface bulbs and tubeTs in 
May/June through August to pine seeds in SeptembeT/ 
OctobeT (Table 3). Although an availability study was not 
conducted, an abundance of pine seeds was noted in late 
September. 
The combined diet of the 4 paiTs consisted of mOTe 
plant (x' = 225, df = 3, P < 0.00(1) than animal matteT 
(Table 4). An expected 50% occurrence peT food type was 
used to calculate the chi-squaTe statistic. Plants aveTaged 
80.9% occurrence, whereas animals (small mammals, 
amphibians, cTustaceans, and insects) aveTaged 19.1% of 
the diets. The animal pOTtion of the diet Tanged fTom 
13.4% (PaiT 4) to 36.7% (Pair 3) among the 4 pairs. 
Individual paiTs used animal and plant Tesources diffeTently 
(X' = 1,941; df = 3; P < 0.00(1). 
Feeding Strategies 
My obseTvations of foraging CTanes suggest that they 
rely on vision and tactile senses to identify food items. 
Tacha (1987) descTibed a steTeotypic food-searching and 
gleaning posture for sandhill CTanes; I observed this 
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Table 4. Number counted and percent occurrence of plant and 
animal food items consumed by 4 pairs of Florida sandhill cranes on 
St. Catherine's Island, Georgia, May-October 1990.11 
Plants Animals 
Pair No. % No. % 
1 493 76.1 155 23.9 
2 3183 76.7 966 23.3 
3 217 63.3 126 36.7 
4 4,028 86.6 621 13.4 
x 80.9 19.1 
a Significant difference among pairs for plants and animals in the diets 
(x2 = 225, df = 3, P < 0.0001). Significantly different usage of plants 
and animals (x2 = 1,941; df = 3; P < 0.0001). 
posture at all locations where cranes fed. I found that 
some repeated posture cues distinguished specific foods. 
Yellow star grass has characteristic pubescent blades 
(Godfrey 1979). Cranes recognized these and followed the 
blades tactually with their open bills down to the plant 
base. They uprooted entire plants, exposing large, 4-cm-
long tubers. They held the tubers at the base with their 
bills, then vigorously pounded the plants on the ground 
until only the tubers remained, which were then consumed. 
Japanese beetle grubs (Popillia aquatieus) and false 
garlic were found by using tactile senses. Cranes probed 
4 -6 cm into the substrate to find these foods even though 
there were no apparent surface markers. 
Pine seeds found on the surface were eaten whole or 
hammered to remove the samara. Cranes stood with their 
feet together in a distinctly rigid posture when pounding 
food items with their bills. The body moved together with 
the neck and head, producing sharp, rhythmic, and accu-
rate bill motion down upon the object. 
Cranes exhibited a distinctive food-searching behavior 
when foraging for insects. They walked with their heads at 
vegetation level, approximately horizontal to their bodies, 
or looked down at shorter vegetation. When insects were 
identified, birds paused, arched their necks, and quickly 
grasped and consumed the prey whole. 
Cranes captured eastern spadefoot toads (Seaphiopus 
ho/brooki) and eastern moles (Sea/opus aquatieus) with 
open bills. The prey was shaken from side to side, ham-
mered with the bill, picked up and shaken again. Once 
dead, the entire prey was consumed. 
DISCUSSION 
The frequency of occurrence for subsurface bulbs and 
tubers and pine seeds as major diet items (Table 3) shows 
the dependence of St. Catherine's cranes on plant materi-
al. Small mammals, crustaceans, and amphibians were 
consumed opportunistically as cranes searched for other 
major diet items. 
Pairs consumed plant and animal foods differently 
because of differences in food availability within their 
territories. Pair 1 foraged the pine savannah on the north 
end of the island and ate mostly yellow star. Pair 3 foraged 
primarily in a large, moist area where false garlic was 
abundant but pine seeds were unavailable. Pair 2 used a 
large open pasture dominated by live oaks and scattered 
pines, while the territory of Pair 4 was dominated by a 
mixed live oak and red bay forest and open grass pastures. 
These latter 2 pairs had more variable diets (Table 4). 
Cranes shifted foods seasonally in response to their 
availability. Cranes expended energy searching for (visually 
or by probing) and digging subsurface plant items. Pine 
seeds, once present in late September, were readily avail-
able at the surface, and cranes did not waste energy in 
fruitless searching. 
Repeated posture sequences where cranes used visual 
and tactile cues helped me identify specific food items 
during this study. I found that posture cues can serve to 
distinguish between subsurface and surface plant items, in-
sects, and small mammals, crustaceans, or amphibians. 
More study is needed to confirm the dependence of 
sandhill cranes on their visual and tactile senses to locate 
foods. This study involved cranes introduced into a previ-
ously unoccupied habitat. Availability of food items in this 
new habitat needs to be known to quantify selection and 
preference for specific foods. 
Sandhill cranes showed seasonal selectivity for major 
food items. Biomass conversions were not made but could 
alter the rankings of foods in the 6-month-long spring-to-
fall study period. Biomass values would probably not affect 
seasonal selectivity, since pairs tended to concentrate on 
particular food items during each season. Further studies 
are needed to evaluate the nutritional significance of pre-
ferred foods to cranes. 
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